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Amendments to the Claims 

This listing of claims will replace all prior versions md listings of claims in tlie 
application: 

JListing of Claima 



selecting a factor ftom to control a combustion process to generate a flue gas 
comprising fly ash with enhanced in situ- formed unburned carbon, wherein the factor is 
selected fi"om the group consisting of rebuming fuel, flue gas temperature, OFA 
injection, coal particle size, LNB flow. LNB design, combustion zone air, stoichiometric 
ratio of fuel, fuel/air mixing in a primary combustion zone and fuel/air mixing in a 
secondary combustion zone; 

controlling the combustion process according to a the fiictor to produce the flue 
gas comprising fly ash with enhanced unbumed carbon and to vaporize mercury; [and ] 

allowing the flue gas to cool to collect fly ash with enlianced unbumed carbon 
with absorbed mercnryi 

passing the fly ash with enhanced unbumed carbon with absorbed mercury 
through an ash burnout unit to remove carbon from the fly ash and to produce a mercurv- 
containine; exhaust eas: and 

passing the mercurv-contaming exhaust gas through a mercury capture reactor to 
capture the mercury . 

2, (original) The method of claim 1, comprising controlhng the combustion 
process to produce a fly ash containing about 1 to about 30 weight percent carbon. 

3. (original) The method of claim 1, comprising controlling the combustion 
process to pioduCB a fly ash contnining 3 to 20. weight percent caiboii. 



1 . (currently amended) 



A metliod to decrease emission of mercury, 



comprising: 



2 
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4. (original) Tlie method of claim 1, controlling the combustiou process to 
produce a fly asti containiug 5 to 15 weight percent carbon. 

5. (original) The metliod of claim 1, comprising allowing the flue gas to cool to 
a temperature below 450" F. 

6. (original) The method of claim I , comprising allowing the flue gas to cool to 
a temperature below 400'' F. 

7. (original) The method of claim 1 , comprising allowing the flue gas to cool to 
a temperature below 350*^ F. 

S. (previously presented) The metliod of claim 1, further comprlsmg removing 

NOx from the flue gas^ wherein the process to remove NOx fi'om the flue gAs comprises 

fomiing fiieHean and fuel-ricb zones by a ftie) staging process or an air staging process, 

9. (original ) The method of claim 1 , further comprising removing NOx from the 
flue gas. 

10. (original) The method of claim 1, further comprising removing NO^ from 
fhe flue gas by a low NO^ combustion technology. 

1 1 . (original) The method of claim 1 , further comprising removing NO^ from the 
flue gas by a technology selected from low NOk burning, reburning, air staging, fuel-lean 
reburning and overfire air injection. 

1 2. (original) The method of claim 1 , fijrther comprising renwving NOx from the 
flue gas by forming a fuel-lean zone and a fuel-rich zone by ii\jection of solid fuel into a 
post combu&ition zone. 

13. (original) The method of claim 1, wherein tlie flue gas is generated from 
combustiou of solid fuel. 

14. (original) The method of claim 1, wherein the flue gas is generated from 
combustion of a solid fuel selected firom coal, bioma^is, waste product and combinations 
tliereof. 

3 
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15. (original) Tiie method of claim I, comprising selecting a factor from the 
group consisting of amount of rebarning fuel^ flue gas temperature and OFA injection. 

16. (original) The method of claim 1, comprising selecting a factor from ttie 
group consisting of coal type and particle size. 

17. (original) The method of claim I, comprising selecting a factor from the 
group consisting of LISB flow, LNB design^ combustion zone air, stoicliiometnc ratio of 
fuel» fuel/air mixing in a primary coiribustion zone or fiiel/air mixing in a sBcondaiy 
combustion zone. 

18. (canceled) 

19. (canceled) 

20. (canceled) 

21. (canceled) 

22. (canceled) 

23. (canceled) 

24. (canceled) 

25. (canceled) 

26. (canceled) 

27. (previously presented) The method of claim 1, conducted without activated 
carbon injection. 

28* .(previously presented) A method of operating a combustion fiimace to 
decrease emission of mercury, comprising: 

forming a fly ash witli enhanced unburned carbon and forming vaporized mercury 
by (1) Ihiiiting an amount of air to the combustion furnace during combustion or by (2) 

4 
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fiiel staging; 

allowing the flue gas to cool to a lower temperature to collect fly ash comprising 
enhanced unbumed carbon with absorbed mercury; 

pay sing the fly with enhanced unbumed cai'bon with absorbed mcroiiry 

through an ash burnout unit to remove carbon from the fly. ash and to produce a merciiiy- 
containing exhaust gas; and 

passing the mercury-containing exhaust gns through a collection unit to capture 
the mercury, 

29. .(cuixently amended) Thcmctliodofclaun28,comprisiiigfomiingthefly 
ash with enhtinced unbumed carbon by fuel staging comprising firing the furnace in a 
main burner in the combustion zone in th e pr e G e no e of unlimited aii^ and injecting 
additioual fuel for reburning in a fuel rich subsequent combustion zone. 

30- .(currently amended) The metliod of claim 28. con^risiiig fonning the fly 
ash with enhanced unburned carbon by fuel staging compiising: firing the furnace in a 
main burner in the combustion zone in tho preacnoo of imlimitod air ; injecting additional 
fuel for reburning in a fuel rich subsequent combustion zone; and subsequently applying 
overfue air to bum out remaining combustibles. 

3U ,( currently amended) The method ofclatm 2 8, comprising fomiing the fly 
ash with enhanced unbumed carbon by fuel staging comprising: firing the furnace in a 
main burner in the combustion zone in th e pr e tionoo of unlimitetl uii ; injecting additional 
fuel for reburning in a fuel rich subsequent combustion zone; subsequently applying 
overfire air to bum out remaining combustibles; and collecting the fly ash by fiheong an 
overfire stream at a reduced temperature. 

32. .{ currently amended) The method of claim 28, comprising forming the fly 
ash with enhanced unbumed carbon by fuc] staging comprising firing the furnace in a 
main burner in the combustion zone in th e preoanc g of unlimited air ; and injecting 
additional fuel for reburning in a fuel rich subsequent combustion zone; wherein the 

5 
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additional fuel injection is coiitrolled to provide a reduced rebuming temperatme 
between 2500 to 2000 °F 2Q00 °F to 2500 

33. .(currently amended) The rnethodofclaim 28, conaprismg forming the fly 
ash with enhanced unbunied carbon by fuel staging comprising firing the furnace in a 
main burner in the combustion zono in th e pr e ?3 e no e of xmlimit e d air ; and injecting 
additional fuel for reburning in a fuel rich subsequent combustion 2one; wherein the 
additional fuel injection is controlled to provide a reduced reburning temperature 
between 2500 T to 2000 2QQ0^Ftxi 2.^00^ to provide an enhanced carbon in fly ash 
content between 8% and 14%. 

34. .( currently amended) The method of claim 28, comprising forming tlie fly 
ash with enhanced unbumed carbon by fuel staging cornprising firing the furnace in a 
main burner in the combustion zone in th e pn e a e nc e of unlimit e d air ; and injecting 
additional fuel for rebuming in a fuel rich sub«;equent combustion zone; wherein the 
additional fuel injection is contiolled to provide combustion at a reduced temperature in a 
range between 20% and 30% of the combustion zone temperature. 

35. .(previously presented) A method of increasing mercury removal frotn a 
combustion zone without the addition of activated carbon from an outside source, 
comprising increasing percentage of cnlianccd carbon in the combustion zone fly ash to 
capture an increased amount of mercury and recovering the mercury from the fly ash. 

36. .(previously presented) Tliemethodof cIaim35,comprisingincreasingth6 

percentage of enhanced carbon by combusting a feed fuel selected to provide said 
increased percentage. 

37* .(previously presented) 1 he method of claim 35, comprising inciieasing the 
percentage of enhanced carbon by reburning in a fuel rich zone subsequent to an initial 
combustion zone; wherein additional fuel injection in the fuel rich zone is controlled to 
provide combustion at a reduced temperature fiom the temperature in the initial 
combustion zone. 

6 
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38. .(previously presented) The method of claim 35, comprising increasing the 
percentage of enhaaiced carbon by reducing amount of air to the combustion furnace 
during combustion to increase loss on ignition (LOI) from 5 to 15%. 

39. .(previously presented) The method of claim 35, comprising increasing the 
percentage of enlianced carbon by identifying a fuel tliat provides increased loss on 
ignition (LOI) and using tlie fuel for combustion in said combustion zone. 

40. .(previously presented) The method of claim 35, comprising increasing the 
percentage of enhanced carbon by selecting a fuel that provides increased loss on 
ignition (LOI) and using the fuel for combustion in said combustion zone. . 

41. .(previously presented) Tlie method of claim 35, comprising increasing 
mercury removal from the combustion zone by at least greater than 0% to about 90% by 
increasing percentage of enhanced carbon in the combustion zone fly ash from at least 
greater than 0% ap to about J 5%. 
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